We reviewed the pathology of 81 malignant colorectal polyps in 80 patients treated by endoscopic polypectomy and assessed the importance of carcinomatous invasion of veins in the stalk (submucosa). All the patients were followed up for at least five years. Venous invasion was present in 30 of the polyps (37%). The histological features oflymphatic invasion were considered too subjective to be of value. Most of the tumours were well or moderately differentiated adenocarcinomas, one was poorly differentiated, and one was a signet ring cell carcinoma. Seventy one patients were treated by polypectomy alone, and 58 of these were alive and well five years later, with no evidence of recurrence. Most adenocarcinomas of the colon and rectum arise in pre-existing adenomas.' In the early stages of malignancy there will clearly be an adenomatous polyp with a focus of invasive adenocarcinoma. Carcinoma is recognised in this situation when tumour has infiltrated through the muscularis mucosae into the submucosa. The lesion continues to show the morphology of a polyp -that is, a 'malignant polyp' -until a classical ulcerated invasive adenocarcinoma develops. ' The reported frequency of residual tumour or lymph node metastasis in patients with malignant colorectal polyps treated by endoscopic polypectomy lies between 0 and 15%.2-" Certain histological criteria are thought to be of prognostic importance, the most widely accepted being the grade of the carcinoma and the completeness of excision.' 4 6 8-11
Abstract
We reviewed the pathology of 81 malignant colorectal polyps in 80 patients treated by endoscopic polypectomy and assessed the importance of carcinomatous invasion of veins in the stalk (submucosa) . All the patients were followed up for at least five years. Venous invasion was present in 30 of the polyps (37%). The histological features oflymphatic invasion were considered too subjective to be of value. Most of the tumours were well or moderately differentiated adenocarcinomas, one was poorly differentiated, and one was a signet ring cell carcinoma. Seventy one patients were treated by polypectomy alone, and 58 of these were alive and well five years later, with no evidence of recurrence. Nine died of unrelated causes within five years, but four died of carcinomatosis: one with recurrent tumour, one with a possible metachronous caecal cancer, and in two patients there was late development of malignancy of uncertain nature. The remaining nine patients underwent surgical resection after initial endoscopic polypectomy because of incompleteness of excision, poor differentiation of the tumour, or a decision by the surgeon. Tumour was not present in the resection specimens apart from a single lymph node deposit in the patient with signet ring cell carcinoma. These nine patients were alive and well without evidence of recurrence five years later. The results reemphasise the necessity of good cooperation between endoscopist and pathologist, meticulous laboratory technique, strict histopathological criteria including examination of resection margins and degree of differentiation of the tumour, and regular endoscopic follow up. Endoscopic polypectomy of pedunculated and sessile malignant polyps is adequate treatment if the lesion can be removed in one piece, the tumour is well or moderately differentiated, and local excision is judged complete by endoscopic and histological criteria. Patients with histologically incompletely excised polyps, containing well or moderately differentiated carcinoma, can be safely managed by conservative treatment provided the endoscopist is certain there is no residual tumour. Venous invasion by tumour is a common finding in malignant colorectal polyps and seems to have no prognostic importance.
Most adenocarcinomas of the colon and rectum arise in pre-existing adenomas.' In the early stages of malignancy there will clearly be an adenomatous polyp with a focus of invasive adenocarcinoma. Carcinoma is recognised in this situation when tumour has infiltrated through the muscularis mucosae into the submucosa. The lesion continues to show the morphology of a polyp -that is, a 'malignant polyp' -until a classical ulcerated invasive adenocarcinoma develops. ' The reported frequency of residual tumour or lymph node metastasis in patients with malignant colorectal polyps treated by endoscopic polypectomy lies between 0 and 15%.2-" Certain histological criteria are thought to be of prognostic importance, the most widely accepted being the grade of the carcinoma and the completeness of excision.' 4 6 8-11 Several investigators have claimed that lymphatic and venous invasion are also important features, which independently determine metastatic potential in malignant polyps.2 4 (Fig 1) . A recognisable endothelial lining was an essential defining feature in thin walled veins, and in any vein close to the muscularis mucosae, where tumour could be surrounded by muscle, thus simulating venous invasion. Away from this area, in the stalk, adenocarcinoma surrounded by a prominent band of smooth muscle, without recognisable endothelium, was considered sufficient evidence of thick walled venous invasion. The presence of red blood cells within channels was useful, but not diagnostic, as it might also be accounted for by areas of haemorrhage. Venous invasion was usually only seen in one or two of multiple levels, and could be recognised easily with haematoxylin and eosin staining. Elastin van Gieson staining was used in some cases but identified no further examples of venous invasion because sections deeper in the block usually did not contain the same feature of interest.
Endothelium lined channels containing tumour without luminal red blood cells or muscle in their walls were considered to be examples of lymphatic invasion. Tissue retraction around tumour could simulate the appearance of lymphatic invasion, and was considered a major potential source of error.
Completeness of excision was assessed in the light of both endoscopic and histological criteria. Those polyps removed in one piece were embedded whole in the wax block, and sectioned longitudinally. At the level of the stalk multiple sections at intervals of 0-2 mm were taken to minimise sampling error. Histological identification of the diathermied base then allowed assessment of the adequacy of excision. Excision of the polyp in two or more pieces could allow an opinion on completeness of excision only if the stalk was included in one of the pieces and properly orientated. In general, piecemeal polypectomy enabled only the diagnosis to be made and gave no guarantee of adequate excision.
Sessile polyps were embedded whole, or first cut into pieces if large. The entire lesion was always examined. The diathermied tissue at the margin of excision in the submucosa was used as a marker for completeness of excision.
The sections were examined histologically by one of the authors (JMG), without prior knowledge of the clinical picture or follow up data. Any examples of vascular invasion were assessed by a second pathologist (ICT) and only documented as positive if there was full agreement.
Results
The study included 80 patients. There were 34 men, mean age 67.1 years (range 26-81 years), and 46 women, mean age 60.4 years (range 24-80 years).
Eighty one malignant polyps were studied (one patient had two malignant polyps removed from the rectum during the same procedure). The distribution of polyps throughout the colon and rectum is shown in Table I . The mean maximum diameter for all the polyps was 16.9 mm (range 7-35 mm) ( Table I ). The largest pedunculated and sessile polyps removed in one piece were 35 and 15 mm maximum diameter respectively. The diameters of the nine sessile polyps ranged from 8 to 25 mm.
The histological typing of the polyps is given in Table II 
carcinoma. The grading of the tumours is given in Table II. Venous invasion was present in 30 polyps (37%) ( Table III) . This was thin walled in 27 and thick walled in three. Identification of lymphatic invasion was a subjective assessment, easily confused with tissue retraction around the tumour, and is documented for completeness rather than accuracy. Figure 2 shows completeness of excision and venous invasion in relation to management and prognosis. Sixty three polyps from 62 of the patients were judged to have been completely excised by histological and endoscopic criteria (these include the two polyps excised from the rectum of the same patient). Venous invasion was present in 21 ofthe polyps (from 21 patients), including three with tumour in thick walled veins. One patient had several additional adenomas distributed throughout the colon and immediately underwent a total colectomy. There was no residual tumour in the resection specimen. The remainder were managed conservatively. Fifty of these patients, including the colectomy patient, were alive and well without evidence of recurrence five or more years later. Nine had died of unrelated causes.
Three elderly patients (73, 77, and 80 years at the time of polypectomy) who had had well or moderately differentiated malignant polyps removed endoscopically, died of carcinomatosis five years, four years, and 18 months after polypectomy. Venous invasion was observed in only one of these. The eldest patient, who had had a malignant polyp of the sigmoid colon, refused any follow up examination after initial limited colonoscopy (to the splenic flexure) and polypectomy, but terminally had a mass in the caecum; and others had normal follow up colonoscopy one and 29 months later, respectively. None had a postmortem examination.
The 17 The single most important criterion for predicting residual tumour is the adequacy of excision.6 This can be assessed histologically by identification of the diathermy burn, which represents the plane of excision. Correct orientation ofthe polyp within the wax block is essential, and sections at multiple levels should be examined. For this to be reliably achieved the polyp should be removed as a total excisional biopsy in one piece. This limits the number of lesions amenable to polypectomy; the maximum diameters of pedunculated and sessile polyps snared in one piece in this study were 35 mm and 15 mm respectively. Conservative management of small (under 15 mm) sessile polyps, like pedunculated lesions, seems therefore to be entirely adequate, in keeping with the findings of others. 10 The four sessile polyps measuring between 20 and 25 mm and five pedunculated lesions between 10 and 30 mm were resected piecemeal, one of the patients in this group dying later of recurrent tumour. Piecemeal polypectomy entails increased risk, being difficult to assess endoscopically and difficult to orientate for sectioning. Histology can give no guarantee of adequate excision in this situation.
The results indicate that continued conservative management of patients with histologically incompletely excised polyps, containing well or moderately differentiated adenocarcinoma, is safe provided the endoscopist is certain that no residual tumour is present. Only one of the 10 patients managed in this way developed recurrent disease. A further six patients, who came to surgery with incompletely excised well or moderately differentiated adenocarcinomas, had no residual tumour in the resection specimens, and, in retrospect, could also have been treated conservatively. These findings may be related to destruction of tumour at the plane of excision by the diathermy. Conservative management of patients with incompletely excised polyps containing well or moderately differentiated adenocarcinomas clearly entails increased risk but may be justified in the treatment of elderly patients or those with other contraindications to surgery. The mortality immediately after 'curative' surgical resection for colorectal carcinoma is 3% and 12% for patients under and over 70 years, respectively.`Had all the elderly patients in this series undergone surgical resection, therefore, it is likely that as many or more would have died postoperatively, probably without carcinoma being present.
Only one patient definitely died of recurrent tumour in this series. 
